Background. Childhood undernutrition and mortality are high in Nepal, and therefore interventions on infant and young child feeding practices deserve high priority.
Introduction
The current recommendations for infant and young child feeding include initiation of breastfeeding within the first hour after birth, exclusive breastfeeding from birth to 6 months of age, and giving nutritionally adequate and safe complementary foods thereafter while continuing breastfeeding up to 2 years of age or beyond [1] . The benefits of exclusive breastfeeding to reduction of mortality in resource-poor countries have been well documented [2, 3] . A study in a rural southern Nepalese population provides strong evidence that early initiation of breastfeeding among newborns is associated with a reduced risk of mortality during the neonatal period [4] . The results showed that universal initiation of breastfeeding within 1 hour after birth might prevent 19.1% of neonatal deaths in this setting [4] .
Landlocked between India and China, Nepal has a population of about 27 million and an area of 147,181 square kilometers. It is divided into three ecologic zones (terai or the plains, hills, and mountains) and five development regions (Eastern, Central, Western, Midwestern, and Far Western) [5] . The mortality rate among children under 5 years of age is 61 per 1,000 live births, and the maternal mortality ratio is 281 per 100,000 live births [6] . Childhood undernutrition is significant; one in two Nepalese children under 5 years of age is stunted, 13% are wasted, and 39% are underweight [6] . Childhood malnutrition cannot be minimized unless and until a comprehensive infant and young child feeding intervention at the community level is implemented.
Health services in Nepal are implemented through the Ministry of Health and Population in line with a policy of government decentralization. The Department of Health Services takes responsibility for implementing, monitoring, and supervising preventive, promotional, rehabilitative, and curative health programs through its Divisions and Centers, Regional Health Directorates, and District Health Offices. The Nutrition Section under the Child Health Division of the Department of Health Services implements breastfeeding promotion programs as a part of the government's national nutrition program [7] . The National Nutrition Policy and Strategy document of the government considers breastfeeding as a strategy to reduce protein-energy malnutrition among young children along with growth monitoring activity, and it has adopted the World Health Organization (WHO) global strategy of infant and child feeding [1] .
There is a paucity of research regarding infant and young child feeding indicators in Nepal and individual-, household-, and community-level characteristics that are associated with feeding practices at a national level. This study aims to estimate the key indicators of breastfeeding and complementary feeding in children under 24 months of age in Nepal by using the Demographic and Health Survey data of 2006. It also aims to identify sociodemographic characteristics and other factors associated with poor infant and young child feeding practices.
Methods

Survey design
Data from the Nepal Demographic and Health Survey 2006 were used in this analysis [6, 8, 9] . The Department of Health Services, Ministry of Health and Population, in collaboration with the US Agency for International Development, conducted this survey in 2006 [6] . It used a two-stage, stratified, and nationally representative sample of households to obtain completed interviews with 8,600 women aged 15 to 49 years (response rate, 98.4%). The present analysis included all last-born children of these women aged 0 to 23 months who were living with their mothers. The sample size was equal to a weighted total of 1,906. The details of the sampling design and survey methodology are available in the Nepal Demographic and Health Survey 2006 report [6] .
Feeding indicators and explanatory variables
The key breastfeeding and infant feeding indicators recommended by WHO in 1991 were estimated using the above data [10] . These indicators include the timely first suckling rate (the proportion of infants less than 12 months of age who first suckled within 1 hour after birth), the ever-breastfed rate (the proportion of infants less than 12 months of age who were ever breastfed), the current breastfeeding rate (the proportion of children less than 24 months of age who are currently breastfed), the continued breastfeeding rate (1 year) (the proportion of children 12 to 15 months of age who are breastfed), the continued breastfeeding rate (2 years) (the proportion of children 20 to 23 months of age who are breastfed), the exclusive breastfeeding rate (the proportion of infants less than 6 months of age who are exclusively breastfed), the predominant breastfeeding rate (the proportion of infants less than 6 months of age who are fed predominantly breastmilk with no additional food-based fluids other than fruit juice and sugar water), the full breastfeeding rate (the proportion of infants less than 6 months of age who are either exclusively or predominantly breastfed), the bottle-feeding rate (the proportion of infants less than 12 months of age who received any food or drink from a bottle in the previous 24 hours), the timely complementary feeding rate (the proportion of infants 6 to 9 months of age who received complementary foods in addition to breastmilk in the previous 24 hours), the median duration of any breastfeeding (the age [in months] when 50% of children are no longer breastfed), and the median duration of exclusive breastfeeding (the age [in months] when 50% of children are no longer exclusively breastfed). The timely first suckling rate was based on the mother's response to the question of how soon after birth the child was given breastmilk, and the ever-breastfed rate on whether the child was given breastmilk at least once at any time since birth. All other indicators were based on a 24-hour recall of the infant's dietary intake by the mother. Selected feeding indicators were examined against a set of independent variables in order to explain how each indicator varied across individual-, household-, and community-level characteristics
The explanatory variables were classified into three levels: individual, household, and community. The individual-level attributes included the child's sex, age, and size at birth; the mother's age, whether she worked in the past 12 months, and her marital status; and the highest educational level achieved by the mother and the father. Data on the number of antenatal clinic visits, place of delivery, mode of delivery, type of delivery assistance, birth order of child, and timing of postnatal checkups were also obtained. The mother's role in household decisions and the household wealth index were included as household-level variables. The wealth index was constructed using principal components analysis to determine the weights for the index based on information collected about several household assets and facilities. This index was divided into five categories (quintiles), and each household was assigned to one of these categories. The community-level factors included geographic region and urban or rural residence.
Data analysis
Data analysis was performed with Stata version 9.0. The prevalence of infant and young child feeding indicators was estimated across different explanatory variables, and the chi-squared test was used to test for statistical significance. Confidence intervals were calculated for prevalence estimates using the survey Svy commands to allow for adjustments for the cluster sampling design. Univariate associations were examined by unadjusted odds ratios for four selected indicator variables: exclusive breastfeeding, timely first suckling, bottle-feeding, and timely complementary feeding rates. Multiple logistic regression analyses were used in a stepwise backward regression model to estimate the adjusted odds ratios and 95% confidence intervals. Only the variables retained in the final step of modeling are presented in the tables of the results of multivariate analyses. Table 1 shows the individual-, household-, and community-level characteristics of 1,906 (weighted total) children aged between 0 and 23 months. Half (51.3%) of the mothers of these children were literate, and only one-fourth (25.6 %) had completed secondary or higher education. Of the total number of births, 80.3% were home deliveries, and only 22.1% had received trained health professional assistance for the birth. One-fourth (25.3%) of the mothers in the sample were underweight (body mass index [BMI] ≤ 18.5 kg/m 2 ).
Results
Characteristics of the sample
Infant and young child feeding indicators, 2006
Of the total of 1,906 children aged 0 to 23 months, a very high proportion (98.1%) had been breastfed during the past 24 hours (table 2). Only 35.4% had initiated breastfeeding within the first hour after birth; the rest had been given either nothing or prelacteal foods soon after birth. The rate of continuation of breastfeeding was high, at 97.5% in the first year (12 to 15 months) and 95.0% in the second year (20 to 23 months). The rate of exclusive breastfeeding in children under 6 months of age was 53.1%, indicating that almost half of the infants were given other liquids or foods in addition to breastmilk. The median duration of any breastfeeding was 33.6 months in children under 36 months of age, and the median duration of exclusive breastfeeding was 3.6 months. The percentage of children who were predominantly breastfed was 20.7%. The full breastfeeding rate was 73.9%, which includes the 53.1% who were exclusively breastfed and the 20.7% who were predominantly breastfed. The rate of bottle-feeding in the previous 24 hours among infants under 12 months of age was 3.5%. Among infants 6 to 9 months of age, 74.7% were receiving complementary foods in addition to breastmilk.
Differentials of feeding indicators
Tables 3 and 4 present the breastfeeding indicators in relation to characteristics of the sample for the Nepal Demographic and Health Survey 2006. The rate of timely first suckling was significantly lower in infants born by cesarean delivery (10.8%) than for those born by noncesarean delivery (36.2%). The rate of timely first suckling was remarkably lower in the mountains (28.3%) than in the hills (33.3%) or the terai (37.8%). The rate of exclusive breastfeeding was significantly lower for infants of mothers with secondary or higher education (42.4%) than for infants of mothers with no ). The rate of exclusive breastfeeding was 57.2% for infants delivered at home and 39.1% for infants who were born in health facilities. Consistent with this result, the bottle-feeding rate for children born in health facilities was about four times higher than that for home-delivered children (8.1% vs. 2.4%). The rate of exclusive breastfeeding was only 37.6% among infants from the richest families, whereas it was 67.2% among infants from the poorest families. Further differences between the children from the poorest and the richest households could be seen from the high rate of bottle-feeding among infants from the richest households (12.5%) compared with the very low rate among infants from the poorest households (0.7%).
As illustrated in figure 1, the proportion of children who received any breastfeeding was almost 100% at birth and decreased slowly with age to about 90% at the end of 23 months. The rate of exclusive breastfeeding was around 90% at birth and 60% at 4 months, and declined rapidly to about 20% by the age of 6 months.
Determinants of feeding indicators: Multivariate analyses
Unadjusted and adjusted odds ratios were calculated to estimate the effect of the independent variables on four adverse infant feeding outcomes: no timely initiation of breastfeeding, no exclusive breastfeeding, bottlefeeding, and no timely complementary feeding. Table 5 illustrates the predictors of no exclusive breastfeeding in infants aged 0 to 5 months. Increasing age of the infant was significantly associated with absence of exclusive breastfeeding (adjusted OR = 2.10; 95% CI, 1.75 to 2.51; p < .001). Mothers who attended antenatal clinics had lower rates of exclusive breastfeeding than those who did not make any antenatal visits (adjusted OR for one or two antenatal visits = 2.54; 95% CI, 1.19 to 5.43; p < .05). The risk of no exclusive breastfeeding was less-in other words, the rate of exclusive breastfeeding was higherfor infants living in the hills (adjusted OR = 0.20; 95% CI, 0.07 to 0.59; p < .01) or the terai (adjusted OR = 0.29; 95% CI, 0.09 to 0.93; p < .05) than for those living in the mountains. Infants living in urban areas were more likely to be bottle-fed than those living in rural areas (adjusted OR = 4.13; 95 % CI, 1.93 to 8.80, p < .001) (table 5). The risk of an infant's being bottle-fed was lower when the birth was attended by untrained personnel rather than trained health personnel (adjusted OR = 0.37; 95% CI, 0.17 to 0.81; p < .05).
As shown in Mothers who lived in the terai were at a lower risk for delay in initiating breastfeeding than those in the mountains (adjusted OR = 0.58; 95% CI, 0.35 to 0.98; p < .05). The risk of delay in initiation was significantly lower among mothers who were involved in household decisions. As shown in table 6, the following characteristics were associated with lower risk of not giving timely complementary feeding and hence with higher rates of timely complementary feeding: mother with secondary or higher education compared with no schooling (adjusted OR = 0.12; 95% CI, 0.04 to 0.33; p < .001), mother aged 35 to 49 years compared with 15 to19 years (adjusted OR = 0.11; 95% CI, 0.02 to 0.56; p < .01), and increasing age of infant (adjusted OR = 0.46; 95% CI, 0.34 to 0.62; p < .001). The risk of not receiving timely complementary foods was higher for infants living in the terai than for those living in the mountains (adjusted OR = 7.98; 95% CI, 2.08 to 30.58; p < .01).
Discussion
Of the key indicators of infant feeding, the rates of ever-breastfed, currently breastfed, and continued breastfeeding were satisfactory (> 95%) compared with other indicators such as the rates of timely first suckling, exclusive breastfeeding, predominant breastfeeding, full breastfeeding, and timely complementary [11] [12] [13] . The low rate of bottle-feeding in Nepal is due to the high percentage of families living in rural communities where access to bottle-feeding is low. Multivariate analysis showed that the rate of bottle-feeding was higher among women in urban areas and those attended by health personnel during birth, and among richer and more educated mothers who have the capacity to purchase foods and are exposed to advertising for breastmilk substitutes through the media. It is also interesting to note that women in Nepal practice prolonged breastfeeding, with 50% still breastfeeding at 31.2 months. WHO recommends that breastfeeding be initiated in all infants within 1 hour after birth. A study conducted in southern Nepal found that 19% of neonatal deaths could be avoided with universal initiation of breastfeeding within the first hour of life [4] . However, only 26.8% of the mothers in Nepal initiated breastfeeding within 1 hour after birth, indicating a large gap between observed and expected in the rate of timely initiation of breastfeeding. The rate of timely initiation of breastfeeding in Nepal was three times higher than that in Bangladesh (9.0%) and close to that in India (23.5%), but about half of that in Sri Lanka (56.3%) [11] [12] [13] .
The rate of timely complementary feeding in Nepal (74.7%) was higher than that in Bangladesh (62.3%) and India (56.7%) but lower than Sri Lanka (93.4%). Multivariate analysis showed that the rate of timely complementary feeding in infants 6 to 9 months of age was significantly higher among educated mothers, and this could be due to timely introduction of solids or semisolid food by these educated mothers. However, a higher rate of timely complementary feeding with a lower rate of exclusive breastfeeding among educated women indicate that complementary foods have been started even before 6 months-earlier than the recommended age. The reasons could be that the educated women are not targeted in routine infant and young child feeding programs and not having adequate awareness regarding current recommendation of IYCF.
The rate of no exclusive breastfeeding was higher among mothers with more visits to antenatal clinics. Possible reasons are that these mothers were of higher socioeconomic status and also were not counseled properly at antenatal care clinics. It is also possible that women who made more antenatal visits were more educated and might have gone back to their jobs earlier.
The women with fewer antenatal care visits may have been less educated and had less urgency to go back to work, allowing them to continue to stay at home and continue exclusive breastfeeding. The terrain was significantly associated with the rate of no exclusive breastfeeding; the rate was 81% lower in the hills and 71% lower in the terai area than in the mountains. The rate of bottle-feeding among infants delivered by cesarean section was about five times higher than that among infants born by noncesarean delivery. Mothers who underwent cesarean section were usually advised by the hospital staff to give bottle-feeding and had easy access to infant formulas. Infants whose delivery was assisted by relatives and family members had higher rates of exclusive breastfeeding than those whose delivery was assisted by health professionals. Experienced relatives and family members may assist in the start of early breastfeeding while helping the mother after childbirth.
The Millennium Development Goal of reducing child mortality [14] cannot be achieved until and unless infant and young child feeding is the first priority in all health and nutrition interventions. Early initiation of breastfeeding is important in Nepal, where neonatal mortality is unacceptably high; therefore, there is a need to train health staff on breastfeeding support skills and techniques. Knowledge regarding early initiation of breastfeeding is a crucial component that can be promoted during antenatal care visits.
The practice of giving infants water and other liquids is a large contributor to the low rate of exclusive breastfeeding. Mothers must be informed that their babies do not require water or other liquids until 6 months of age. This is a crucial message that could be spread by community-level campaigns. The rate of exclusive breastfeeding was much lower among mothers who delivered at health facilities with the assistance of skilled birth attendants, indicating the need to incorporate strategies for awareness of timely first suckling and exclusive breastfeeding at all levels of the health care system. Hence, not only members of the community, but also health professionals, need to support mothers to improve the rate of exclusive breastfeeding. The community-level Baby Friendly Initiative needs to be implemented in order to empower the community, where 81% of deliveries take place. The target groups for exclusive breastfeeding interventions should be urban, educated, and higher-income mothers, since exclusive breastfeeding rates are lowest among these groups.
Although there is a trend toward a higher rate of timely complementary feeding, the increase in rate does not give any indication about the quantity and quality of the complementary foods. Further research is required to describe feeding patterns and dietary intake, especially with regard to complementary feeding, and their effect on the growth of children.
Conclusions
Most breastfeeding indicators in Nepal are below the expected levels required to make a substantial reduction in child mortality and need further improvement in order to gain the full benefits of breastfeeding and timely complementary feeding for the reduction of malnutrition, morbidity, and mortality in young children. Breastfeeding promotion strategies should specifically target mothers who have more contact with the health care delivery system. Health care personnel who provide care for women during pregnancy and delivery, specially obstetricians and related medical staff, should be actively involved in the breastfeeding promotion program.
